In Shewanella oneidensis bacteria, electricity is conducted not via pili, but through tube-shaped bleb extensions of outer-membrane vesicles-a fınding that could help to resolve a decade-long debate, according to Mohammed ElNaggar of the University of Southern California, Pasadena, and his collaborators. "The pili idea was the strongest hypothesis, but we were always cautious because the exact composition and structure were very elusive," he says. Details appeared 2 September 2014 in Proceedings of the National Academy of Sciences (doi: 10.1073/ pnas.1410551111) .
While the nanowires form, electron transport gene expression increases, whereas pilin gene expression remains Shewanella oneidensis is a bacterium that can conduct electricity through nanowires, the exact nature of which has been a subject of investigation for some time. Long thought to be pili, recent research indicates that they are tubular extensions of outer-membrane vesicles.
MINITOPIC

President, PCAST Issue Plans for Fighting Antibiotic Resistance
The President's Council of Advisors on Science and Technology (PCAST) in September released a report, "Combating Antibiotic Resistance," along with a strategy for dealing with this public health problem. In addition, the White House issued an Executive Order emphasizing the importance of addressing this challenge.
"Optimizing the use of our current antibiotics in human healthcare and animal agriculture will extend the longevity of these life-saving medicines and maximize their benefits," council members note. "Even with improved stewardship and surveillance, it is critical to develop new antibiotics, diagnostics, vaccines, and other interventions at a rate that outpaces the emergence of resistant microbes. A robust antibiotic pipeline is essential for creating new antibiotics to replace those being steadily lost to antibiotic resistance. Establishing this pipeline and successfully addressing the rise in antibiotic resistant bacteria will require coordination across governmental, academic, health-related, agricultural, and private sectors." However, some consumer groups say they are disappointed with components of the PCAST report and its strategy for dealing with antibiotic resistance. "While the Council rightly acknowledges the seriousness of antibiotic resistance and its link to antibiotic overuse, their recommendations related to animal agriculture fall dangerously short," say members of Keep Antibiotics Working, a coalition of health, consumer, agricultural, environmental, animal welfare, and other advocacy groups, that is based in Chicago, Ill. "Instead of recommending that FDA move to address overuse of antibiotics for disease prevention and the farming practices that create the need for them, the report recommends a wait and see attitude on reducing antibiotic use in food animals." constant, according to El-Naggar. Additional studies involved video observations of the bacterial membrane, periplasm, cytoplasm, and specifıc proteins, made possible by limiting the oxygen supply to the bacterial cells, according to his graduate student Sahand Pirbadian, a technique that dates to very early studies of these nanowires, which sprout when oxygen is in short supply.
Although simple in principle, it took a year to develop this experimental setup and to devise conditions under which the bacteria reliably produce nanowires, El-Naggar says. It took another year to analyze what happened to them and to prove that these nanowires consist of bleb extensions of the outer membrane vesicles, rather than pili, with charge transfers that occur along cytochrome proteins in the fılaments, he says. Such proteins can act as electron acceptors or electron donors, moving the charge in either direction.
The wiring of S. oneidensis thus differs markedly from what occurs in Geobacter sulfurreducens, which like S. oneidensis are also gram-negative anaerobes. "The pili of G. sulfurreducens have an intrinsic metallic-like conductivity," says Derek Lovley of the University of Massachusetts, Amherst. That conductivity "can be attributed to overlapping pi-pi orbitals of aromatic amino acids." Whether the newly described "wires" of S. oneidensis conduct electricity remains uncertain, according to Lovley. "Many have argued the same for the Geobacter wires," says Gemma Reguera of Michigan State University in East Lansing. The next stage of research in both cases would be "to show that they really function as nanowires in vivo, and evaluate their contribution to the cell's physiology," she continues. "In my opinion, the evidence to date provides pretty compelling arguments supporting their biological role as electronic conduits, so I remain optimistic." Moreover, El-Naggar and his collaborators conducted "very elegant experimental approaches, with many visual experiments, including movies and the right controls."
These two bacteria, S. oneidensis and G. sulfurreducens, carry such different mechanisms "to expand their redox-active surface beyond the confınes of the cell envelope so they can access insoluble electron acceptors that would otherwise be out of reach," Reguera says. "The ability of bacteria to produce electrically conductive fılaments could be harnessed for applications in nanotechnology. It is a great time to be an electromicrobiologist." .
MINITOPIC
Yet Another Set of Studies Involving the Gut Microbiota
Efforts to understand how microorganisms in the gut affect the host continue to fill the journals and to be part of the news. Recent examples include:
• By changing the gut microbiota, artificial sweeteners appear to accelerate the development of glucose intolerance in mice and possibly also in humans, 
